Shabi Creek receives saline water from the west bay of Gwadar and fresh water from Ankara River and its associated watershed. In Shabi Creek only Avicennia Marina is found out of three reported species of mangrove in Pakistan. Although Pakistan's mangroves are widespread, and harbors very diverse biota has received less attention in terms of their microbial diversity particularly yeast. Marine yeasts are considered as a food source for some marine invertebrates and zooplankton and have been reported to produce useful compounds of human concern. In this study, we investigated the yeast diversity along the mangrove ecosystem of Shabi Creek, Gwadar. Yeast strains were extracted from different sections of mangrove plant such as root, stem, bark, branches, flowers, leaves, seawater, sediments, associated organisms and plants. Total 605 colonies were isolated which were further identified by their morphology and biochemical analysis and 17 distinct colonies were picked and were further analyzed by 26S rDNA gene amplicon. Sequence analysis was carried out with the help of CLC sequence viewer and the phylogenetic tree was constructed. In total 05 species of yeast were identified belonging to 04 genera i.e. Candida, Debaryomyces, Saccharomyces and Schizosaccharomyces. The identified species were Candida parapsilosis, Debaryomyces hansenii, Debaryomyces fabryii, Saccharomyces cerevisiae, Saccharomyces bayanus, Shizosaccharomyces pombe. The most dynamic growth of yeasts was observed in marine sediments among all samples. To the best of our knowledge, this is the first ever study conducted to investigate the biodiversity of mangrove ecosystem of Makran coast Gwadar, Pakistan.
Introduction
Mangrove is defined as woody plants growing in humid and sub-humid intertidal territories exposed to tidal impacts and having specially changed structurally and normal mechanisms [1] . World 60-70% warm and partially warm coastlines are covered with mangroves, are highly productive ecosystems of immense ecological value. Worldwide numerous million hectares of coastal area is occupied by mangroves and distributed in over 112 countries and 1,81,000 km 2 in over onefourth of the world's coastline [2] . Mangroves are a complex and dynamic ecosystem. There is also a close microbenutrient-plant mechanism to recycle and protect nutrients in the mangrove ecosystem. Microbial communities in mangrove ecosystem play a vital part in the biogeochemical cycles of shoreline networks [3] . Yeast has been isolated from both terrestrial and aquatic environment, such as river, lakes, oceans and soils [4] . Yeasts are found in the aerobic marine habitats; their species number and distribution are dependent on concentration and organic material [5] . There are many biotic and abiotic factors which highly affect yeast diversity, such as soil run-off, salinity, flora, fauna, temperature and human wastes. These conditions which prevail in the natural habitats arbiter the growth, metabolic activity and the rate of survival of the yeast populations [6] . Yeasts are reported to produce a variety of useful compounds of human concern such as ethanol, vitamins, carotenoids, glycolipids and capsular polysaccharides [7] 10 .0 of flowers, barks, roots, leaves, branches, stems of Avicenna Marina tree were immediately suspended in 90.0 ml of saline water solution and further diluted in 5 times. 1ml of each dilution was spread on YPD media agar plates. The samples were incubated at 25°C for a week and observed on daily basis. Different colonies were isolated from each plate and streaked on separate plate to get the pure culture of each colony.
Morphology identification
Colony and cell morphology observation and fermentation tests of the yeasts were performed using standard methods [11] . Preservation of yeast strain 500ul overnight culture (YPD) of each colony was transferred into a new 2ml Eppendorf tube which contained 100µl (20%) glycerol. These isolates were then stored at -70°C for further use in future. DNA extraction and PCR Yeast isolates were grown on specific media i.e. YPD and samples were taken in 15 ml falcon tube, centrifuged at 100 rpm, pellets were used to extract total genomic DNA [12] . Amplification and sequencing of D1/D2 26S rDNA sequences from the yeasts were performed. The common primers for amplification of D1/D2 26S rDNA in yeasts were used, the forward primer was NL-1 (5'-GCATATCAATAAGCGGAGGAAAAG-3') and the reverse primer was NL-4 (5'-GGTCCGTGTTTCAAGACGG-3'), following PCR conditions were used for primers amplification. 30µl PCR reaction was run for 30 cycles with Initial denaturation temperature 94ºC for 4 minutes, denaturation temperature 94°C for 30 sec, Annealing temperature 64°C for 30 sec, Extension temperature 72°C for 45 sec, last extension temperature was set 72 °C for 10 minutes. 2% agarose gel was set up to check the amplified items. The bands were cut and purified by PCR purification kit and sent for sequencing. Taxonomic and phylogenetic analysis For annotation, partial 26S rDNA sequences of yeast isolates were used for taxonomic analysis the obtained sequences of yeast isolates were annotated in Basic Local Alignment Search Tool (BLAST) through NCBI database (http://www.ncbi.nlm.nih.gov/BLAST). The sequences having ≥ 96% similarity and ≥90 % query coverage with the available homologous sequences in the database were thought to be the same species. Top two homologues of 26S rDNA were selected and aligned with sequences of yeast isolates and uneven ends were trimmed at 5′ and 3′ ends to get identical positions using CLC sequence viewer (www.qiagenbioinformatics.com). Phylogenetic analysis was performed through the Neighbor-Joining method with bootstrap values of 100 replicates using default parameters. Result and discussion Isolation and morphological identification of yeast strains Total 605 colonies were initially isolated from all samples i.e. roots, stem, bark, leaves, flowers, sediments, seawater and associated flora and fauna of mangroves of Shabi creek. Purification of all colonies was performed between 5-7 day. This incubation time was set in order to get satisfactory growth of yeast colony but to avoid contamination of filamentous fungi. These colonies were further analyzed on the basis of colony shape, size, color and texture by getting the pure colony. Total 17 individual yeast strains having different morphological characteristic were selected from original yeast agar plates to be further analyzed by 26S rDNA gene amplicon. Genus candida, phylum Ascomycota has been reported as a prevalent genus among other in the marine environment we also isolate two species of candida and our data revealed that 40% of the identified yeast species belonged to candida. The twocandida species were identified by both morphologically and by molecular phylogenetical analysis which were found abundantly (40%) among all the culturable isolates of yeasts strains (Figure 2) . Morphologically candida parapsilosis colony found white, creamy and shiny having oval, round or cylindrical cell shape. It does not have true hyphae but pseudo hyphae. This is considered as more naturally occurring specie [14] . Candida sp. and candida parapsilosis were isolated from stem, leaves, roots, crabs, shell, sediments and mud. (Table 2 ) Two species of genus Debaryomyces were identified i.e. Debaryomyces hansenii which has colony greyish-white to yellowish colony with spheroidal to ovoidal of shape. D. hansenii was previously isolated from mangrove ecosystem of China [15] . The D.
Taxonomic identification
hansenii is osmotolerant and can grow at 10% NaCl or 5% glucose. It has also been reported to produce a variety of biotechnological compounds and found resistant to many killer toxins [16] . On the other side compared to D. fabryii with D. hansenii has the ability to grow at 36°C to 39°C and is more resistant to oxidative stress [17] and mostly isolated from human skin infection [18] . The data from the current study revealed that the mangrove ecosystem of Shabi creek exhibits 20% Debaryomyces (Figure 3 ). The strain from genus Debaryomyces were isolated from mangrove's leaves, bark and mud. 
Conclusion
The literature cited showed that research on marine yeasts in Pakistan is comparatively less and poorly studied. Marine yeasts are of great importance having amazing biochemical characteristics used in industries and naturally in the environment to make it clean as a biological cleaner to ocean waters having oil spills and pollution from other resources. The objective of this investigation was to find out the availability of marine yeasts in the mangrove ecosystem and to check the specie richness (Shabi creek) our data is in the line of the previous reports on the diverse of marine yeasts in the mangrove ecosystem worldwide However it is recommended that the isolated yeasts may further be exploited in terms their biotechnological potentials for the welfare of mankind. 
